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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacturing installation and the manufacture 

method of a light filter. 

[0002] 

[Description of the Prior Art] In OA equipment, flat-panel displays, such as a liquid crystal panel, are used as an image 
display means. Since the light filter used in case a color picture is displayed by such flat-panel display can improve [ a pixel 
material drop (ink drop) ] patterning of the precision for a short time, it has some which are manufactured by the ink-jet 
method. 

[0003] In manufacture of the light filter by the ink-jet method, for example, red, green, and each blue (R, G, B) ink drop are 
made to adhere to the partition of a large number formed of the black matrix on the transparent substrate in order of a 
predetermined array, and the predetermined color pattern which consists of many pixels is formed 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, a light filter arranges the pixel of very detailed a large number in 
predetermined sequence for every color. For this reason, on the occasion of manufacture of a light filter, ink was mixed 
between the adjoining pixels, there is a problem that color mixture occurs in being a difference color, or grace falls by an ink 
drop inclining at one pixel side in the case of the same color, and pixel concentration varying etc., and offer of the 
manufacturing installation which can manufacture a high-definition light filter, and the manufacture method was desired. 
[0005] And with diversification of OA equipment, in the light filter used by the flat-panel display, it is high-definition and the 
thing of various modes came to be required in a size, an array, etc. of a pixel. However, it was difficult to fill with the present 
condition a diversified demand which was described above by the single manufacturing installation, and was high-definition, 
and offer of the manufacturing installation of a light filter and the manufacture method of responding to the diversified 
demand was also desired. 

[0006] this invention was made in view of the above-mentioned point, and aims at offering the manufacturing installation and 

the manufacture method of the light filter which can manufacture a high-definition light filter 

[0007] 

[Means for Solving the Problem] In order to attain th e abovfiz mentioned pur pose according to this invention, pixel material is 
made \q bre athe ou t from t\ ^o or more nozzle units bv the ink-iet method A pixel material drop and nothing. It is t he 
manufacmrinp inst?^llRtinn of th^ [jaht filtpr v yhich the pixel material drop made to breathe out is made to adhere in the 
direction of X and the direction of Y of a transparent substrate in order of a predetermined array, and is made into many 
pixels. It considered as the composition by which the filter with which vibration is given to the path which supplies pixel 
material to each aforementioned nozzle unit by the excitation means is arranged. 

[0008] It considers as the composition preferably equipped with a temperature-control means to control the temperature of the 
aforementioned pixel material from the exterior of the aforementioned filter. In order to attain the above-mentioned purpose, 
pixel material is made to breathe out from two or more nozzle units by the ink-jet method. Moreover, nothing [ a pixel 
material drop and nothing ], It was the manufacture method of the light filter which the pixel material drop made to breathe 
out is made to adhere in the direction of X and the direction of Y of a transparent substrate in order of a predetermined array, 
and makes it many pixels, and the aforementioned pixel material was filtered giving vibration and it considered as the 
composition supplied to each aforementioned nozzle unit. It considers as the composition which controls the temperature of 
the aforementioned pixel material by the position which gives the aforementioned vibration preferably 
[0009] 

[Embodiments of the Invention] Hereafter, 1 operation gestalt concerning the manufacturing installation and the manufacture 
method of a light filter of this invention is explained in detail based on drawing 1 and drawing 2 . Drawing 1 is a block 
diagram which shows the outline composition of the manufacturing installation of the light filter which applied the 
manufacture method of the light filter of this invention. 

[0010] The manufacturing installation (henceforth a "manufacturing installation") 1 of a light filter is equipped with two or 
more nozzle units 2, ink tanks 3, pressurization meanses 4, and volume control means 5. Two or more nozzle units 2 are 
formed for every color of red, green, and blue, make the ink drop of each color breathe out from each nozzle unit 2, and form 
in the transparent substrate G the color pattern which consists of many pixels P of the predetermined array sequence set up 
beforehand. Each nozzle unit 2 has the regurgitation nozzle which is not illustrated, the piezo-electric oscillating element, the 
electric charge electrode, and the deflecting electrode, disunites the ink fed by the pressurization means 4 from the ink tank 3, 
and is taken as an ink drop. At this time, the aforementioned electric charge electrode gives a predetermined charge to an ink 
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drop by the pulse voltage impressed based on a predetermined information signal. On the other hand, the ink drop to which 
the charge was given by the aforementioned electric charge electrode adheres to the position which a flight path is deflected in 
the direction of X shown in the transparent substrate G by the arrow, and should serve as a pixel according to electrification 
level by the aforementioned deflecting electrode. 

[001 1] In addition, the ink drops which did not adhere to the transparent substrate G are collected by the gutter which is not 
illustrated. Moreover, the transparent substrate G is omitted in drawing I and drawing 2 , although the black matrix is formed 
beforehand. Although the ink tank 3 has omitted illustration for a predetermined number, it is formed for every ink of each 
color, respectively, and is storing the ink according to color. 

[0012] The pressurization means 4 is a means to feed the ink stored in the ink tank 3 to each nozzle unit 2 through piping 10, 
and a pump is used. The volume control means 5 are controlled so that the volume difference of the ink drop in which each 
aforementioned regurgitation nozzle carries out the regurgitation in two or more adjoining nozzle units 2 becomes less than 
3%. From the nozzles from which the frequency which controls the discharge pressure of the pressurization means 4 using a 
regulator, or specifically generates an ink drop using a function generator is adjusted, or a path differs, it chooses so that ^ 
discharge quantity may become equal if possible, then an unabsorbable part is adjusted by frequency or the pressure, and it 
controls so that the volume difference of the ink drop breathed out from each regurgitation nozzle becomes less than' 3%. 
[0013] When the volume difference of the ink between the adjoining pixels exceeds 3% clearly, it may come to accept with 
the unevenness naked eye of the optical density of a pixel. There is a method of checking the thickness of the formed film by 
the thickness gage etc. as a symptom of a volume difference. The manufacturing installation I of this operation form is 
constituted as mentioned above, and manufactures a high-defmition light filter according to the manufacture method described 
below. Here, since the ink of each color stored by each ink tank 3 is pressurized with the pressurization means 4 and fed by 
each nozzle unit 2 through piping 10, it explains the ink of a single color, for example, red, in the following explanation, and 
omits explanation about the ink of other colors. 

[0014] First, the ink of the red stored by the ink tank 3 is pressurized with the pressurization means 4, and is fed by each 
nozzle unit 2 through piping 10. Next, in each nozzle unit 2, with the voltage of the predetermined period impressed to the 
aforementioned piezo-electric oscillating element, ink is disunited and it considers as an ink drop. Subsequently, a flight path 
is deflected by the electric field from the aforementioned deflecting electrode in X and the direction of Y which were shown 
in the transparent substrate G by the arrow according to electrification level, and each disunited ink drop adheres to the 
position which should serve as a pixel, after a predetermined charge is given from the aforementioned electric charge 
electrode. 

[0015] Thus, af^er each processing of the temporary cure of ink, this cure, etc. is performed, let the transparent substrate G in 
which the color pattern which consists of many pixels of the predetermined array sequence beforehand set up by the ink drop 
of each color was formed be a light filter as a final product through the process which forms a protective coat, a transparent 
electrode, etc. At this time, in the manufacturing installation I which applied the manufacture method of the light filter of this 
invention, it is controlling so that the volume difference of the ** ink drop which each aforementioned **** nozzle breathes 
out in two or more nozzle units 2 which the discharge-pressure control means 1 1 and the drop generation signal generation 
means 12 adjoin becomes less than 3%. Therefore, it becomes equal [ many pixels which consist of each color formed on the 
transparent substrate G ] the amount of ink [ in / between pixels / the whole color ] omitting. Consequently, as a result of 
suppressing generating of the irregular color between pixels, as for the transparent substrate G, a light filter quality as a final 
product is manufactured. 

[0016] Here, the above-mentioned operation form is controlling the volume difference of an ink drop, and explained the case 
where a quality light filter was manufactured. However, to say nothing of not being limited to this, a means to attain this 
purpose explains the means briefly [ below ]. First, the **** control means 6 may be formed and the sequence of giving a 
signal to each nozzle may be controlled. As **** control means 6, a personal computer etc. is used and it controls in o^er of 
**** of the request which set beforehand each of two or more nozzle units 2 up, for example. These control means 6 can 
change freely the sequence of giving an electric charge voltage signal to each nozzle, and control the operation sequence of 
two or more nozzle units 2, therefore the **** sequence of two or more nozzle units 2. 

[0017] When the case of for example, red ink is explained, control of this **** sequence controls the 1st nozzle unit 21 - the 
3rd nozzle unit 23 to be shown in drawing 2 , and is the I st nozzle unit 2 1 first. As shown in drawing 2 (a), an ink drop is 
applied, and next, it is the 2nd nozzle unit 22. An ink drop is applied as shown in drawing 2 (b). The after an appropriate time 
and 3rd nozzle unit 23 An application of an ink drop forms the pattern shown in drawing 2 (c). Hereafter, the application of 
an ink drop is repeated in same sequence. 

[0018] Thus, if it applies in order of the request set up beforehand, discharge-flow **** two or more nozzle units 21 - 23 
mutual will be equalized. Consequently, in many pixels which consist of each color formed, generating of the irregular color 
between pixels is suppressed and the transparent substrate G can manufacture a light filter quality as a final product. 
Moreover, as shown in drawing 1 , even if it arranges a filter 7 for piping 1 0, a quality light filter can be manufactured. 
[0019] That is, a filter 7 filters dust and the condensed pigment in ink, and a metal mesh is used, the diameter of a nozzle of 
the aforementioned **** nozzle [ in / the nozzle unit 2 / for average filtration size / in a filter 7 ] it sets or less / of the 
diameter of a nozzle / to 1/5 more preferably 2/5 or less It will be sent to each nozzle unit 2, without catching dust and the 
condensed pigment in ink with a filter 7, if average filtration size becomes larger than two fifths of the diameters of a nozzle. 
Consequently, these are got blocked with the portion of the aforementioned **** nozzle, the flight path of the ink breathed 
out is disturbed, and manufacture of a high-definition light filter is checked. On the other hand, a filter 7 becomes easy to 
carry out blinding and is not desirable [ size ] if average filtration size is extremely small compared with the diameter of a 
nozzle. As for average filtration size, it is desirable to exceed 0.5 micrometers. And as for a filter 7, supersonic oscillation is 
given by the excitation means 8, In addition, average filtration size points out the size which a filter can remove on the 
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average [ the particle of the size ] 95% or more. 

[0020] The excitation means 8 is arranged at the portion which formed the filter 7 of piping 10, it has ultrasonic tub 8a and 
ultrasonic-vibrator 8b, water is filled to the upper part of a filter 7. in ultrasonic tub 8a, and the water in a tub is cooled by the 
heat exchanger 9. For example, output levels 1 00-600 W and frequency use a 30-60kH2 thing, using nickel, a ferrite, etc. as 
ultrasonic-vibrator 8b. Therefore, the excitation means 8 gave supersonic oscillation from the exterior of a filter 7, destroyed 
dust and the condensed pigment in the ink caught by the filter 7, and has prevented the blinding of a filter 7. 
[0021] A heat exchanger 9 cools the water in ultrasonic tub 8a, cooled the ink which carries out a temperature up by vibration 
of ultrasonic-vibrator 8b by this, and has suppressed viscosity change of ink. Thus, by arranging a filter 7 for piping 10, dust 
and the condensed pigment are eliminated out of the ink fed to two or more nozzle units 2. Therefore, in a manufacturing 
installation 1, while the blinding of the aforementioned **** nozzle is prevented, disorder of the flight path of the ink drop 
resulting from blinding is suppressed. Consequently, a manufacturing installation 1 can make an ink drop adhere to the 
transparent substrate G with high precision, and can manufacture the light filter which was extremely excellent in quality. And 
since the ink which carries out a temperature up by use of the excitation means 8 is cooled with the water in ultrasonic tub 8a 
cooled with the heat exchanger 9 and viscosity change is suppressed, the flight path of an ink drop is maintained proper also 
from this point. 
[0022] 

[Effect of the Invention] Since dust and the condensed pigment in the pixel material which was caught by the filter according 
to the manufacturing installation and the manufacture method of a light filter which were indicated to the claim 1 and claim 3 
of this invention so that clearly are destroyed by the above explanation and the blinding of a filter is prevented, the purpose of 
manufacturing a high-definition light filter can be attained. 

[0023] Moreover, since according to the manufacturing installation and the manufacture method of a light filter which were 
indicated to the claim 2 and the claim 4 it considers as the composition equipped with the temperature-control means of the 
aforementioned pixel material, the temperature of the aforementioned pixel material is controlled from the exterior of the 
aforementioned filter and change of the viscosity accompanying the temperature change of pixel material is suppressed, the 
grace of the light filter which the fiight path of a pixel material drop is maintained proper, therefore is manufactured improves 
further. 
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